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Abstract 



n™S,>?2L^. ■^'^'^P Hf^u® '"P"' ""'Side and to put this means into clinical 

■ ^ !l'^'=^™n' such a manner that vibrations are inputted fromTe 

w ff^S K .^'^ '^'fT ^""^ '"'creasing a coronary blood flow rate by ttie vibrations inputted in the 
drastole by an electrocardiographic trigger. k 
CONSTITUTION: A portable type exciter 20 is composed of an actuator section 22 of a clamping section 21 
a vibrating faft 23 and the atiachment section 24. An electric signal is sent by a cord 25 to the liSa tor 
SZfoV cL"? 'f^^.^''^ 22 is operated. The required vibratiJis are inputtaJ f^rnTe 
J£lrr^Lf!^!°rK24 via me vibration shaft 23 into the patlenfs precordial mold Erb region. An operator is 
able to rr^ke input by holding the damping section 21 with one hand and lightly pressing for exarnple soft 
SSIL" ^V^Z patierrfsprecofdial mold. The input of the vibrations at an arbitrary LS«^me phase is 
made possible by the e lectrocaidiographic trigger and the artitrary input with control by an eStenSrsianal li 

2 fh.^;n;i™.''"r Y^""^.""'^ '^"^'^ °f ^^P^^^ frequencies. The c?on^ blood 
ab?v?the ch St T mechanical vibratior^s controlled in the cardiac time phase from 
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<54) ISCHEMIC CARDIOPATHY TREATMENT SYSTEM 

(57)Abstract: 

PURPOSE: To more develop means for vibration input from 
the outside and to put this means into clinical practicability 
by arranging an attachment section in such a manner that 
vibrations are inputted from the precordial mold Erb region 
and increasing a coronary blood flow rate by the vibrations 
inputted in the diastole by an electrocardiographic trigger. 
CONSTITUTION: A portable type exciter 20 is composed of 
an actuator section 22 of a clamping section 21, a vibrating 
shaft 23 and the attachment section 24. An electric signal is -^^ 
sent by a cord 25 to the actuator section 22, by which the 
actuator section 22 is operated. The required vibrations are 
inputted from the attachment section 24 via the vibration 
shaft 23 into the patient's precordial mold Erb region. An 
operator is able to make input by holding the clamping 
section 21 with one hand and lightly pressing, for example, 
soft silicon rubber to the patient s precordial mold. The 
input of the vibrations at an arbitrary cardiac time phase is 
made possible by the electrocardiographic trigger and the 
arbitrary input with control by an external signal is possible 

in addition to sinusoidal waves and square waves of respective frequencies. The coronary blood 
flow rate is thus increased by applying the mechanical vibrations controlled in the cardiac time 
phase from above the chest wall. 
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CLAIMS 
[Claim(s)] 



and this shaker o^mt 4a L f hear, 

list Med to this .. the atichmcnt section o'f a„ Sl^t.^ h"^' "u""™"* 

section - a prothoiac - the ischemic-heart *v "' "''"'"S " Machmeot 

that an oscillating inpu, „ay be S om fro^fft^lJgb^S" '5^"=?"^ "^S"' » 

e^c^ocardiogran, ttigger a? diastole, andtne^ta^^'^^L" ""'"^ "^"'^^ 

input based on this meas^Sl ' '°°«>"»8 an oscillating 

[Translation, done.] 
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^ NOTICES * 

JPO and NCIPI are not responsible £or any 
damages caused by tiie use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the origi 
precisely. 

2.**^=* shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to an ischemic-heart-disease therapy system. This 
invention relates to the new ischemic-heart-disease therapy system which can increase a coronar 
simple in ischemic heart disease in more detail, without being accompanied by a patient's pain. 



[Description of the Prior Art] From the former, it is well known that cardiac insufficiency, such as an 
ischemic heart disease, hypertrophy ********^ and an aortic insufficiency, occupies the ratio still high 
as a factor of a death due to sickness, and the early treatment approach of such cardiac insufficiency is 
being studied in the field of medicine and medical engineering. 

[0003] To others, such as fibrosis of a my ocardium, about the most numerous ischemic heart disease 
among the cause diseases which cause cardiac insufficiency by continuation of the cross-bridge activity 
in the left ventricle diastole in the heterogeneity and the ischemia section myocardium of contraction etc. 
[ section / the normal section and / ischemia ] A left ventricle escape failure is caused, such a left 
ventricle escape failure causes the effect of increase of the blood vessel external pressure to coronan' 
perfusion, the inequality of an inside-and-outside myocardium blood flow, myocardium oxygen-dernajid 
increase, etc., and it has been showTi clearly that vicious circle of worsening myocardial, ischemia is 
formed. 



^[0004] Ahhough the ischemic-heart-disease therapy approach which is mainly concerned with 
phannacothcram: had generally been performed to current in consideration of the myocardium condition 
of such ischemic heart disease, since there was a limitation in an improvement of the ischemia condition 
by pharmacotherapy, these and concomitant use were possible and it waited eagerly for the new 
ischemic-heart-disease therapy approach that action mechanisms differ. In such a situation, the auempt 
which inputs mechanical oscillation and considers the response of the muscle contraction force at that 
time about various muscles, such zs skeletal muscle, a smooth muscle, and a myocardium, has attracted 
attention since the report of Huxley of the rapid expansion by skeletal muscle making cross-bridge 
association dissociate recently. 

[0005] However, the fundamental research which investigated what kind of effect the muscle 
contraction force response to such mechanical oscillation would have when an input frequency and the 
input amplitude are changed using the extraction sample of each muscles is most, and there is almost no 
attempt which it was going to develop to the approach of using for the therapy of ischemic heart disease 
clinically using a mechanical oscillation input. 

[0006] Then, paying attention to the technique of this oscillating input, the artificers of this invention 
examined the fundamental technique about the diagnostic therapy for cardiac insufficiency, and 
proposed that result. For example, it is the diagnostic therapeutic device for cardiac insufficiency as the 
result which was shown in drawing i . The transmitter with which this equipment generates the 
sinusoidal signal of about 50Hz low frequency (1), The control apparatus which controls the output 
timing of the continuous ringing generated with the transmitter (1 ) (2), The power ampl i fication which 



1.0002] 




JP.08-089549, A [DETAILED DESCRIPTION! 

Page 2 of 5 

amplifies the output of the control apparatus {2) (3^ The shaW er ^•>,irU ; ♦ u • . . 

the heart with the output of the power amDlificat onV ^ mechanical oscillation imo 

magnhude of the mechanical oscnia oT^'cSy added to hi kit vS^^ 'T?"' ^'"'^'l 
example, the sway sensor which attaches in the shTof a Iw^^^^^^ ^ ^^^P^^S"^ (7)^ For 

oscillation (51 Ultrason.V RTIRORt r /7^ u u 1 ^'^ '^^^^^^s mput mechanical 

whichrtSs!heoT^"of^^^^^ 

added to the left ventn^cle becon^/S/s ! iTcrs^s^X^lf^^^^^^^^ r"^^'°" 

[0008] This invention is made in view of the situation as above develon^: the m^,ne •,. • 

[00091 

di,e^,= as wha, selves L SoTJa^Xncf^hSl ^ITcT™ ' i^'h^mic hean 

rigger at diastole and increasing a coronar> flow is offered eiectrocardio section 

i^l^i^lT^ '"^ ^bove-mentioned system, it passes through this invention, it measures a — 

mr^!?, ?J P'^Poss Of putting in practical use clinicallv compieKd t/ijs 

P^cess. i, has ,h= de,cnp.io„taltfSra?itaS^^^^ 



loner, 
:io.n engine, 
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and an outpatient department but a house or a station etc., it is usable. 

[00 1.4] this pocket mold shaker the above-mentioned passage - a bundle hand part, the actuator 
section, and an oscillating shaft and die attachment section - having - this attachment section - a pad 
etc. " minding ~ a patient's prothorax - it is arranged so that an oscillating, input may be carried out 
ftom a mold Erb area. And increase of a coronary- flow is used with this pocket mold shaker. In this 
case, in order to secure the mobility on clinical [ to ischemic heart disease ], it is desirable to measure a 
coronar\' blood flow rate by the path esophagus pulse dopplen and to control an oscillating input based - 
on this measurement. 

[0015] Hereafter, an example is show and this invention is explained in more detail 
[00161 

[EN.ample] Diawing 2 illustrates the pocket mold shaker (20) of the system of this invention. The pocket 
moid shaker (20) is constituted from this example by a bundle hand part (21), the actuator section (22), 
and the oscillating shaft (23) and the attachment section (24) of a cylindrical shape. In code (25), an 
electrical signal is sent to the actuator section (22), and the actuator section (22) operates in it. a 
necessary vibration - an oscillating shaft (23) - minding - the attachment section (24) - a patient's 
prothorax it is inputted from a mold Erb area. Vibration will be generated in the cross direction of an 
oscillating shaft (23). 

[0017] a bundle hand part (21) - one hand - having - for example^ elasticitv' silicone rubber - a 
patient's prothorax it can hit to a mold lightly and can input into it. The input of vibration [ by the 
electrocardiogram trigger ] by the cardiac tense of arbitration is possible, and the wave-like input of 
arbitration is also possible at control according to an external signal besides the sine wave of each 
frequency, and a square wave. The above pocket mold, shaker was performed, it passed through increase 
of a coronarv' flow from the breast walL and the coronary blood flow rate evaluation using the esophagus 
pulse-doppler method considered the mechanical oscillation which controlled the cardiac tense. 
[0018] Co^ona^^• arteiy nature heart disease patient trlnominal (59.7 years old of average age, a male 
binary name, one support) wa5 made into the test subject. All these patients have the past of pectoralgia 
and accepted a constriction in the left previous line branch by coronarography further. It examined, even 
if it took the post of nine adults (inside 46.4 years old of average age, seven men, a female binar>' name) 
who understand that it is normal by the medical checkup as these patients' object on the other hand, 
namely, these healthy test subjects - hypertension, a heart disease, diabetes mellitus, and hyperlipidemia 
- neither was accepted but the biochemistry laboratory' report was also still normaler. 
[0019] As a pretreatment, the inspection approach carried out intramuscular injection of the diazepam 
5mg, and anesthetized the pharynx by xylocaine bis-dregs. As a parameter, blood pressure was 
measured with the right upper arm at any time by the esophagus pulse-doppler method by passing, 
having measured the coronary blood flow rate and acting to coincidence as the monitor of an 
electrocardiogram, a phonocardiogram, and the spirogram by the NEZARU thermistor. 
[0020] Using the pocket mold shaker, sinusoidal mechanical oscillation with an amplitude [ of 2mm ] 
and a frequency of 50Hz was controlled by the electrocardiogram trigger at left ventricle diastole, and 
was inputted from a test subject's anterior chest wall Erb area by it. About use of this portable shaker, a 
left main trunk and the front ramus descendens were used as the test section, it passed at the time before 
excitation of excitation, and the coronary blood flow rate was measured and evaluated by the same 
respiratory tense by the esophagus pulse-doppler method. 

[002 1 ] .Drawing 3 (A) and (B) show depiction of the left coronar>^ artery by the transesophageal - 
cchocardiograpliy method. This drawing.,}. (A) shows a B mode image, and dravvmg..3 (B) shows the 
pulse-doppler image of the left chief editor section. Reference of dravyiiig 3 (A) describes clearly the left 
coronary artery means section LMT which branches from the main artery^ Ao, and the left anterior 
dcscendence LAD from the main aiter>^ Ao itself in a B mode image. 
[0022] Moreover, drawing (B) shows a coronary blood flow rate wave, the spirogram, the 
phonocardiogram, and die electrocardiogram, from the top. DrawiM 4 (A) and (B) show the M-mode 
image of a posterior wall of left venU-icle and a front wall, dravv^^^^^^^^ (A) is before excitation and 
^[wvin.ii 4 (B) ]3 the wall motion at the time of excitation. Although a concavo-convex intense cur^^e is 
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escape failure improves and two ischemic heart disease, and three ischemic heart disease that correction 
of the heterogeneity- of contraction and an improvement of a coronary blood flow speak to coincidence 
and effectiveness maintains after a mechanical oscillation termination for a while. L 4 ii found ou " 
on^b^ISt^Xc ^ ^ ''^"^'""^ ^^^^^"'^^^ oscillationTnpuT 

)<|0029] It suggested that the mechanical oscilla tion input bv the p ocket mold shaker showed climcallv 
P^"t -?hi, rr"w' " -"t-'e diastole coronary- flo^chemic heart disease, comS also 
vdtljjjo^sibility of makmg attamment to the ischemia field ofi ^m^easv and could serreTTT^' 
effective means iium these results on an ischemic disease patieWtherapy. On the other hand ir 
conventional systenn illustrated to drawingl , pain might be given to the patient, and it wtis not 
necessarily thoroughgoing as a therapy system. 



^^tossibility of making attainment to the ischemia field og gm^easv and could serreTTT^ 
effective means iTom tji<Ssere^on an ischemic disease patieWtherapy On the other hand in 
system illustrated to ifeawingl ^ pain might be give 
irily thoroughgoing as a therapy system. 

r0030| 

JEfr^ct of the Invention] When limiting to 1 left-ventricle diastole and inputting mechanical oscillation 
by this mvcntion as explained in detail above In that the time of the improvement effect of a left 
ventricle escape failure when the degree of a left ventricle escape failure is severer is f in / a ventriclus- 
smister eft ventncle escape failure is improved, and / two ischemic heart disease ] more remarkable and 
three i.<;chem,c heart disease Correction of the heterogeneity of contraction and an improvement of ' 
coronary blood flow were discovered to coincidence, and it was checked that after a mechanical 
osci nation termination maintains effectiveness for a while. 

[003 1 J This invention by the oscillating input serves as a very effective means as a system which treats 
an ischemic disease from these things in ischemic heart disease clinically. "'entreats 



[Translation done.) 
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Drawing selection drawing 1 
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Drawing selection drawing 2 
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Drawing seieciion drawing 3 
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Drawing selection drawing 4 
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